The main goal of this work is to validate an innovative experimental facility and to establish a methodology to evaluate the influence of some of the engine parameters on local engine heat transfer behaviour under motored steady-state conditions. Instantaneous temperature measurements have been performed in order to estimate heat fluxes on a modified Diesel single cylinder combustion chamber. This study was divided into two main parts. The in order to understand local behaviour of heat transfer in an internal combustion engine, and the influence of engine parameters on local instantaneous temperature and heat flux, have been analysed.
in order to reduce emissions [11] [12] [13] [14] .
27
Finally it is also recognised the influence that engine heat transfer esti-
28
mations have on the successful development of combustion diagnosis models,
29
widely used by engine manufacturers during the early stages of engine design,
30
in order to determine thermal loads and stresses [15, 16] . 
41
Although all the theoretical work described above is valuable, experimen-
The main goal of this paper is to set up and validate an innovative ex-51 perimental facility, and the corresponding methodology, to perform reliable 52 studies on local Diesel engine heat transfer behaviour. In order to accomplish 53 this, a well controlled bench was built that reproduces in-cylinder Diesel con-54 ditions, and a robust measurement system was set up, including fast response 55 thermocouples for instantaneous temperature measurement at the same time 56 that a protocol of measurement was established.
57
A compact procedure was written as a routine into a commercial code in three, the methodology is described, and temperature signal processing tools 67 and mathematical methods for local heat flux calculation are described to- in whose centre a combustion chamber was machined. A simplified sketch of 90 the final combustion chamber configuration is shown in Figure 1 .
91
For the design of this feature some considerations were taken into account.
92
On the one hand it must be capable of reproducing in-cylinder conditions,
93
by keeping as possible the compression ratio, allowing the opening and clos- nected to the oil pan.
155
As it can be seen several variables need to be measured and controlled. 
167
The special heat flux probe used in these studies was built by NANMAC.
168
It consists on a fast response eroding thermocouple on the tip of the probe The test matrix is summarised in Table 2 . 
where x is the distance between the surface and the in-depth thermocouple 257 (5mm), and α is the thermal diffusivity of the material.
258
Boundary conditions for equation (1) are derived from the experimental 259 temperature data and can be written as:
and
As the phenomenon can be assumed to be periodic and the thermal prop-262 erties remain constant, the surface temperature T w (t), can be expressed by
263
Fourier analysis [4] as:
where ω is the angular frequency, T m is the time average value of T w , A n and
265
B n are the Fourier coefficients, n the harmonic number and N is the total 266 number of harmonics.
267
In order to determine, A n and B n , Fast Fourier Transform (FFT) was 
275
Once A n and B n are determined, the instantaneous heat flux is calculated 276 using the Fourier's law. Total heat flux will consist of a time-independent 277 steady term and a time dependent transient term.
where φ n = (nω/2α) andq is total heat flux in W/m 2 . 
321
The peak surface temperature at location 1 is about 11K above its mini- 
355
The curves of heat flux display asymmetry with respect to TDC, in that The increase of intake pressure produced a significant increase on peak 364 heat fluxes at the three locations, as can be seen in Figure 8 (a-c) where the 365 tests at constant engine speed (1500 rpm) and intake temperature (25
shown. This is due to two reasons: first, the air temperature and pressure conclusions may be drawn:
455
• The heat transfer through the combustion chamber is strongly affected 456 by the air consumption.
457
• The transient heat transfer is strongly affected by the gas temperature 458 rather than by the inner wall temperatures.
459
• In order to evaluate engine speed influence it is not enough to keep the 460 inlet density constant, but it is also necessary to take into account the 461 volumetric efficiency effects.
462
• Engine heat transfer is not uniform in the different walls of the combus- in the bowl-in-piston combustion chamber of a motored engine, Int. J. 
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